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Why ADCO? Why NOW? An Economic Exploration of Industry Structure for the "Last 
Mile" in Local Telecommunications Markets, Randy Beard, George Ford, and Larry 
Spiwak (published in the Federal Communications Bar lournal, 2002). 

This paper explains why the "transition to facilities" argument is meritless. The 
supply-side economics of local telecommunications prohibits a large number of 
facilities-based competitors. This is not true (to the same degree) on the retail side. 
Much like the current long-distance markets, where about 900 retailers are serviced 
over about 7 nationwide fiber networks, industry structure in the local market must 
bifurcate into a retail and wholesale segment for real competition to exist. 
Unbundling allows CLECs to acquire market share, which then serves as a non-ILEC 
demand for local exchange network. Without unbundling, there is not demand for 
alternative networks - consumers don't demand network, carriers do. Without 
available and effemve demand, the costs of constructing local network can never be 
recovered - as is evident in the collapse of the segment of CLEC industry which 
adopted a "built it and they will come" business plan. The prudent path, made 
possible by unbundling, to "build it after they come." 

Facilities-Based Entry in Local Telecommunications: An Empirical Investigation, 
Randy Beard, George Ford, and Tom Koutsky. 

This paper shows, using econometrics, that the deployment of end-office switching 
by CLECs is not attenuated in markets where unbundled switching prices are low. 
Instead, CLEC deployment of switches is actually higher in markets with low 
witdung rates. A theoretical model explains the possible relationships between 
deployment and unbundling, and the theory provides no unambiguous conclusions 
(low switching rates may increase or decrease CLEC switch deployment). Thus, the 
issue is plainly empirical. The empirics show that low switching rates increase 
deployment. In markets where access to unbundled switching is restricted, there are 
fewer CLEC switched deployed. 

Make-or-Buy? Unbundled Elements as Substitutes for Competitive Facilities in the 
Local Exchange . Network, Randy Beard (Auburn University) and George Ford, 
PHOENIX CENTER POLICY PAPER NO. 14 (September 2002). 

The amount of CLEC entry using unbundled elements is highly sensitive to the price 
for such elements. A 10% increase in the price of an unbundled loop or switching 
reduces CLEC lines by more than 10% (i.e., the demand for UNEs is elastic). The 
aoss-price elasticity between loops purchased with and without switching is zero. 
Thus, UNE-Platform does not reduce the demand for UNE-Loop (as the BOCs d a h ) .  
From an antitrust perspective, the findings in this paper indicate that UNE-Loop and 
UNE-Platform service different markets. The paper also indudes a statistical test of 
impairment with respect to switching, and finds that impairment exists. 

A Fox in the Hen House: An Evaluation of  Bell Companv Proposals to Eliminate their 
Monopoly Position in Local Telecommunications Markets, PHOENLX CENTER 
POLICY PAPER NO. 15 (September 2002). 

http://www.teltwolinr.com
http://center.org


Between IJNE-P, UNE-L, and full facilities-based entry, the BOCs' revenues are 
greatest with UNE-P. The other forms of entry leave BOC network stranded. Why 
then, do the BOCs prefer facilities-based competition? The answer is obvious. While 
the BOCs may lose more profit on a per-line basis from facilities-based entry, there is 
considerably less of it. By slowing competitive growth to a trickle, the total loss in 
margin is trivial. UNE-P, alternately, allows for the rapid growth of competition, and 
while BOC margin loss is less, the total margin loss is greater. 

What Determines Wholesale Prices for Network Elements in Telephony? An 
Econometric Evaluation, George Ford and Randy Beard (Aubum University), 
PHOENIX CENTER POLICY PAPER NO. 16 (September 2002). 

The BOCs' claim that state commissions have failed to base element rates on forward- 
looking cost (as required by the FCC's TELRIC standard) is evaluated 
economehically. In contrast to the BOCs' assertions, forward-looking economic cost 
is the primary determinant of wholesale prices for network elements. Retail prices 
play no direct role in determining wholesale prices for UNEs. However, the state 
commissions have, according to the statistical model, set wholesale prices above 
forward-looking costs to provide the BOCs about half of their existing retail margins. 
While so, forward-looking costs are, by far, the more important determinant of 
wholesale prices for UNEs. Mr. Seidenberg was wrong - the state commissions 'do 
get it.' 

Unbundling and Facilities-Based Entrv bv CLECs: Two Empirical Tests, by George S. 
Ford, Ph.D. and Michael D. Pelcovits, Ph.D. (former MCI Chief Economist, now with the 
consulting firm MICRA). 

The number of lines served on CLEC-only facilities (i.e., pure facilities based) is 
positively related to market sue and market density, and negatively related to the 
price of unbundled loops and unbundled switching. In an alternative test, the 
authon find that RCN's enhy is negatively related to the price of unbundled loops. 
Thus, there is no evidence that there is more facilities-based entry where UNE rates 
are higher. In fact, the opposite is true. 

Preliminaw Evidence on the Demand for Unbundled Elements, Robert Ekelund, Jr. 
and George Ford (forthcoming in Atlantic Economic Journal, December 2002). 

This paper estimates the demand elasticity for UNE-Platform. The paper finds that a 
10% increase in the price of UNE-P elements reduces quantity of WE-P sold by 27%. 
Thus, it is little surprise that the BCCs are now attadcing the price of UNE-P 
elements, as well as availability. 

Innovation, Investment, and Unbundlinz: An Empirical Update, Robert B. Ekelund, Jr. 
and George Ford (forthcoming in the Yule Journal on Regtrlation, Spring 2003). 

In an article in the Yale Joumal on Regulation, Bell advocates Thomas Jorde, Gregory 
Sidak, and David Teece UST) commented on some potential economic consequences 
of the Telecommunications Act of 1996 as implemented by the Federal 
Communications Commission, and offered one interesting and testable proposition. 
Specifically, JST propose that mandatory unbundling increases the riskiness and 
cydicality of the ILEC's [Incumbent Local Exchange Carriers] economic performance 
and, hence, on the ILEC's weighted-average cost of capital. This hypothesis is tested 
empirically using standard procedures. We find no evidence supporting the 
hypothesis of JST regarding the LEG'  cost of equity capital. 
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Facilities-based Entry in Local Telecommunications: An 
Empirical Investigation 

T. Randolph Beard, Department of Economics, Auburn University, Auburn 
Alabama, rbeard@business auburn edu. 

George S. Ford, Adjunct Fellow, Pho& Center for Advanced Legal and 
Economic Public Policy Studies, Washmgton, Dc, gmrge.fordCPtelepocy.~~~ 

Thomas M. Kautsky, Adiunct Fellow, p h w n i x  Center far Advanced Legal and 
Economic Public Policy Studies, Washington. Dc, tamkoutsky@telepolicy mm 

1. 1"hOd"ctiM 

Over the past decade or so, considerable attention has b m  directed to the 
promotion of compehtion in and the eventual deregulation of the public uuties 
- gas, elecnidty, and lord telecommunications. As part oi this effort, potential 
mmpetitars often are given access to elemenb of the incmhnt  mnopolist'r 
nehvark or plant.' Such access is required when particular elements of the 
incumbent nehvork continue to porsess namal mnopoly chmacteristicr such as 
sizeable scale and scope economies.z Whether access to there dements is based 
on the thmry of "essential facilities" oi antitnct or "unbundled dmenb" of the 
Telemmmunications Act of 1996, the result is the s m :  enhanh are allowed to 
use the facilities of the incumbent as their o m ,  and such access is priced at some 
measure of "cost," typically some variant of forward-looking economic CML 

I I 

A principle difficully faced by policy makers in this context is wNch 
elemenb of the nehvork are "essential facilities" or satisfy some other governing 
standard. Emnomists and lawye~j have dewnied numerous problems with 
both the over- and under-indusia" of elements wihin the (broad) category of 
"essen6,d" One frequent concern, particularly in the debate over local exchange 
telecwnmunications competition, is that by giving entrants access to parts ai the 
nehvork, those mmponents of the nehvork will never be duplicated and thus 
subject to the competitive pressure required to deregulate This ~~bs t imt ion  
effect, m m d y  couched in term5 of a "m&e-or-buy" decision by the entrant, 
often lies at the core of the qumnts by those calling for a less inclusive policy 
on yhal is or is not "essential." 

While the "makeilr-buy" daim is no doubt supuperiiciidally appealing, the 
p u p s e  of lhis paper is to evaluate this substitution effect in both a theoretically 
and empiric.aUy rigorous way. Theoretically, the presenceof a substitution effect 
is undeniable. However, the thmry reveals hvo other effects, one working with 
(the wnlr rBrfl) and the other against (the mtry effect) the substitution efiect. 
Which of h e  three effects dominates c m o l  be determined solely by theoly. 
Canrequentiy, an empirical test of the theory is conducted, with the deployment 
of switching equipment by competitive local exchange cmiers (ICLECs") as P 

case study. This case study is particularly relevant UUZ issue, given that the 
enwant's access or lack thereof to the switching h u t i o n  Of the loral exchange 
network is the subject of heated debate. The empirical resula indicate that for 
thls par6cular case. the substitution effect is not dominant; reshicted acts to 
the "witching element" of the local exchange access, either lhraugh higher 
pdm are outright reshictions, will not enmurage facilities deployment by 
enhanh. 

The empirid hdings of this paper pmvide important guidance for 
competition policy in the I d  exchange telecommunications market. indeed, at 
thhe heart of the current telecommunications policy debate lies a key unanswered 
question: whal public policy wiU best promote facilities-based e n q  into the 
local exchange telemmunimtions markelplace? At thhe center of the debate is 
the question as to whether the requirement of the 1996 Telecommunications Art 
that incumbent local telephone carders ("ILECs"J provide access to their local 
newwork to new enhanb ("CLECP," 011 competitive local exchange carriers), or 
thhe requirement that such access be made available at "emt," promoter or deters 
facilities-based ently.3 The ILECs encourage policy d e r s  to 1-1 access to their 



network and. when ~ecess  is provided, that it be priced high Without accss to 
the incumbent's network or with access only at high prices, the ILEcs contend 
that CLECs will be forced to deploy their own facilities and cmsequently will do 
sa. In other words, the KEG hpliciay asume them exkt a Etmng SubstiNtion 
effect betweeo access to the existing network and the consrmction of new 
network. The CLECr, the Federal C o ~ r a t i o n s  Commission ("FCC"), and 
Congress disagree. While the debate over unbundled elements does not lark of 
propaganda or W N ~ .  What ir missing fmm the debate is any semblance of a 
theoretical framework within which to analyze the issues and, perhaps more 
disturbing, a dearth of empirical evidence.' We attempt to address these two 
shortmmings in this paper. 

lhis paper is organized as follows. in Section E, a twe.stage, gametheoretie 
d e l  of switch deployment is presented. This theoretical analysis, though 
simple, iUuskates the difficulty in 6nding an unambiguous relationship between 
network access p r i m  and CLEC facilities deployment. In Section m, the 
empirical model is described and the results summarized. Concluding mmmenb 
are provided in Section N. 

11. ConcepNal Framework 

In order to me55 the impart of unbundled network ele-t rats an swihA 
deployment, we develop M emnomic d e l  in the form of a twmtagage game. In 
Stage 1, fim ch- whether or not to enter the market. Then, in Stage 2, firms 
choose how much switching to selfsupply. As is N E ~ O ~  with twwtage 
modelr, the d e l  is solved backwards so that the first dedsion to evaluate is 
how a firm selects its o p h A  inveshnent in switching. S', given that it enters in 
Stage 1. For simplicity, it is a m e d  &at firms are symmehic ox ante, but not u 
pst, and that entry does not affect the retail margin 

Ihe d e l  bkes the p i n t  of view of the CLEC and evaluates the CLEO 
dedsim whether or not to self-provide local switching. In other words, the 
d e l  ass- that tb CLEC entrant decides on i b  switch inveshnent prior to 
knowing how m y  rustomen it will have (Le., prior Io entry).'Thus, there is an 
uncertainty mmpment to the model, and this uncertainly relates to demand. 
Upon entering the market, the CLEC provides senice to end-users using 
unbundled lwpr purchased from the ILEC dong with either unbundled local 
switching purchased from the ILEC or its own, self-supplled local switching. 

The variables of the model include: 

I =  

MI) = 

mI)= 

A =  

S I  
e6 = 

PI = 

P' = 
c =  

R =  
M. = 
MI = 

thenumberof h t h a t  enter; 

expected number of cystomers il single firm acquires and serves 
upon enby; 
a e M  number of mtomers; 

random variable, Em) =I, A E [OF+) with probability density 
hunctionfl) and cumulative density function F(A); 
number of customers firm can remice with i b  own switches; 

cost of firm switcher (a sunk cast), where c is the price per 
customer served by self-supplied switching 
regulated price of an unbundled loop; 
regulated price of unbundled switching; 

other per customer retau costs; 

revenue per end-user ~stomer; 

margin with self-supplied switching (R  -PI - c); 

margin withunbundledswit~g(R-P,-P,-r),whereM.zM'. 

Prior to entry, firms e w t  to acquire and W N ~  N N S ~ O ~ ~ T I .  However, the 
customer base is only an expectation, with achlal customers equaling IN (where 
A is a random variable). If AN c S, a c M  demand is lese than switching capacity, 
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the entrant uses its own switching exdusively. This level of demand OCM with 

In this case, the profit of theenlrantis 

QKhbility f(s/N). 

f = A N . M . - e . S .  (1) 

which is simpiy the -gin on h e  aCNd customer base minuS Switch 
investment. Alternately, if A N > S ,  the enhant uses both its awn Switchhg 
capdry  as well as purchasing unbundled switching k m  the REC. l l I b  level of 
demand occur$ with probability [I - F ( S / N ) ] .  In Ulir case, the profit of the entrant 
is 

n = s . M , + ( L + S ) M , - e - S .  (2) 

Note that there can be other s m k  e n q  cmk in addition to switching 
inveshnent, but the p r ~ e ~ e  of such cmts d m  not alter h e  d y s i r .  For 
eXp0Sitid convenience, we Ignore such costs. 

Expected profit as a function of S, N ,  Pj, and P, is 

I," - 
En = fA/(A)dA. N . M .  + fAf(A)dA. N M ,  + (1 - F(S / N ) ) .  S, (M. - M, ) - e .  S . 

I,N 

(3) 

To find h e  ~p'imal lwel of switch invermwt, S, the first order conditim of 
Equation (3) with respect to S is needed: 

(4) 
aEn - = ( I - F ( S / N ) ) . ( M ,  -M,) -r=O.  as 

The semnd order condition is 

/ ( S / N ) . ( l / N ) . ( M ,  - M , ) < O  (5) 
aEn --- 
as 

indicating that S is a maximum 

Useful comparative static results include 
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indicating that &larger thenumber ofexpected customea the more the entrant 
will 4 f i ~ p p l y  ~wilching.~ D e h g  1 at S' as n', we have 

and. 

(9) 

Equation (7) indicates Lhat an increase in the eurtomer base increases expected 
pr~fits. Equation (8) and Equation (9) impiy that higher element rates, whether 
Imp Or SWiIchhg.  reduce eXpWled QrOfiIS. 

Turning to the question of switches deployed in the market, assume that all fim 
pick the -e S* ex ~ I L ,  but er post the demands differ randomly for firms. 
Market demand is assumed to be canslant and insensitive to the allocation of 
demand ammg firms. Given R. PI, P., e, and N ,  each firm selects S'. Equilibrium 
profit for each h, IT*, iS assumed lo be zero. "his assumptian dlowr Us to salve 
lor 0, the "minimum necessq-mket  she." The number of firms h a t  enter, I. 
depends on thL 0 6.r.. I = 1"). where < D  - the larger the market share 
needed to break wen, the fewer firm enter in equilibrium. The optimal level of 
switch deployment for any given firm is S' = SYP,, P., t?) 

If each frrm deploys S' switching, then the total amount of CLEC switching is 
given by 



i = I ( G ) . S * ,  (10) 

whichstatesthat tatalwitchingcapacitydeplayedissimply t h e n ~ e r o f  6 m s  
multipliedbysverageswitching capacity. The respomofswitching deployed to 
a change in the loop rate is 

but dS'/dP, = 0, so 

AU the right-hand ride terms in Equation (12) are pmitive except for r.  Thus. the 
sign on d$/dP! is ambiguous. Equation (12) reveal3 the two important, and 
mntrq, effects of changer in the loop rate on switch deployment. First as P8 
rises, thepercurtomermgindedines. Whencust?men~~meles~profitable. 
the entrant needs more -to- to breakwen (dN/dF? > 0). and an increase in 
customers leads to increased switch deployment This effect is called the wale 
effect. 

The semnd effect is d e d  the enlry effect. From the scale effect, we b o w  that a 
change in the Imp price alters the scale of the firm As the market share required 
to profitably enter riser due an increase in the Imp rate, fewer firmr. can 
profitably enter ( r  < 0). A reduction in the number of fim reducer total switch 
deployment. The source of the d i g u i t y  is, therefore, mncems whether the 
scale effect dominates the entry effect, or vice vens 

While the d e  and enky effects arise when considering the effecb of the 
switrhingpriceon totalswilches,anandditionaleffecthalsoprerent.Achangein 
the witching rate on total switches is 

witching dedies, the incentive to self-supply switching dediner (dS'/dP. z 0). 
and vice versa. Clearly, the substitution effect is only one of b e e  potential 
effects arising fmm a change in switching rater. The sign of Equation (13). as 
with E q ~ a t i ~  (12). is ambiguous. k a m e  the theary offen no unambiguous 
finding with respect to unbundled switching rates and switch deployment, the 
impact of changes in the switching rates M switch deployment is an empirical 
question. 11 is to that empirical question to which we now turn. 

111. Econometric Model 

This empirical d e l  focuser on the relatianskdp between CLEC deployed local 
exchange switching equipment and the rates far unbundled local imps and 
unbundled Id switching. The relationship between element rater and 
switching facilities deployment is particularly interesting since switch 
deployment is the primmy focus of the ILECs' policy agenda. Furthermore. local 
switching is fertile ground for empirical analysis because statelevel data on 
CLEC deployment of local switching equipment is available, and because UNE 
prices are established an a atateby-state basis, providing Sufficient variability in 
the data for econometric analysis. In addition, the FCC has limited the 
availability of unbundled lwal switching in certain ares  of the Top 50 
metropolitan statistical areas. Thus, it ispossible toas~ess haw this lackof access 
has influenced switch deployment. 

Fmm the Local Exchange Routing Guide ("LERG), we compute the number of 
CLEC witches deployed (5) between April 2Mo and October 2W1 in each of the 
6fty stater and the District of Columbia. Also mmputed is the number of CLEC 
witches deployed between January 1999 and April 2L"l (599). Explanatory 
variables include the price of local loops (P,), the price of unbundled local 
switching (Pr), market sire as measured by the number of Bell Company act- 

lines in the state (LINES). and average local sewice revenue per-line in the state 
(RETAIL). In addition, the variable RESTRICT measures the percent of 
population in thme metropolitan stalistieal areas in each state where the 
availability of unbundled local switching is Limited. 

The scale and entry effects are both present, but there is an additional term M 
the right-hand side not pr-t in Equation (12). This term measures the 
rubstititlion &cI. The substitution effect accounts for the substitution between 
self-supplied switching and purchased switching. As the price of purchased 
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1. DATA 

As previously mentioned, CLEC switch deployment data is provided by the 
E R G  Uanuary 1999, April ZWO, and October, ZWI)."BeU Company accw liner 
by stateareprovided byARMISFmm43-04(2WOdata):'Retailprieeinmeasured 
as average revenue per line, snd lhis data is provided by the KC'S -venal 
swice  repor5.0 The percent of population for each state in a restricted, Top 50 
MSA is computed wing Census data .10  

Unbundled element rates for lwpr and unbundled switching are based on state 
tar i f f s  and interconnection agreemenu betwe- the ILEC and CLECs. The 
computation of element cosb is both a mmplex and enormous undertaking. This 
undertaking was avoided. forhmakely, by acquiring summary data M network 
access pr im from a CLEC *e-g the vast majority of the U.S. market." Laap 
and switching COSI data w a  provided for 39 stater. To protect the confidentialig 
of the data, the price data i s  normalired to 1.W by dividing the series by their 
respective means. This adjushllent to the data has no material impact OII the 
r e p s i o n  resulk, affecting OD the constant term Because the other explanatory 
variables are available far dl states, thee 39 stater d e  up the final sample. 

2. RESULTS 

The econometric equation describing switch deployment is 

S -0. + P I P L  + &P5 +&LINES +B,RETAlL + p,RESTRlCT +T (14) 

9 



p & b k  that RESTRICT also is measuring factors other lhan the switching 
restriction. 

The IikeWlwd ratio index, i( measure of goodnesEuf-fit, is just above 0.74 for 
both modelr.ls The overdispersion parameter, a. is statistically significant for 
h o u 1  models, indicating that the Negative Binomial Regression is preferred to the 
Poisson regression. 

ForModel(1). alt explanatoryvariable~arertatistieallysi~rantat UleSSblevel 
or better. As expected, larger markets have more CLEC switch entry; the 
coefficient onUNE.5 ispo~iti"eandhighlyrtatistieallysignificant(t=3.60).Not~ 
that the relationship behvem access Lines and CLEC switches is less than 
proportional indicating that a 10% increase in Lines results in 0"ly a 5% increase 
in switch deployment." Higher revenue per access h e  also leads to more switch 
deployment (RETAIL is statistically significant and positive). The poEitive (and 
nearly statistically significant) sign an RETAIL was expected somewhat because 
higher expected revenues increase the expected pmfit of entry (ceteris paribus)." 

Of particular interest are the effects of UNE r a t e  (Pt. Ps) and the unbundled 
switching restriction (RESTRIW on CLEC switch deployment. No a priori 
exp~tation regarding the effect of the p"ce far unbundled loops or switching on 
switch deployment was made, given that the theoretical model allows for both 
positive and negative values (and perhaps a rem value). The regrersim results 
indicate. however, that higher loop rates decrease switch deployment; B negative 
and statistically significant sign on P, is estimated (with t-statistic 2.64). The 
empirical model, by the negative sign on PL, indicates that the entry effect 
dominates the sale effect. We m o t  r+t that the estimated coefficient on PI 
(-0.95) is quat to -l.W (via the Wald Test). Thus, assuming B unitary elasticity 
between switch deployment and loop price Is reasonable (i.e., a lO% increase in 
the loop rate decreases CLEC switch deployment by about 10%). 

n e  theoretical d i g n i t y  behveen the price for unbundled swihhing and switch 
deployment is resolved by the empirical model. The estimated cwfficient on the 
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priceofiocalswitthing(Pr)isnegati~~andstatisticallysign~eant(the I-statistic 
isZ.ls).Theestimatedcaefficientindicatesan elastidtyofd.SO,soa IWsincrease 
in the ULS rate decreases CLEC switch deployment by 5% 'The negative 
coefficient indicates that, on average, the substitution of unbundled switching for 
switch deployment is not the dominant factor at m e n t  UNE rates. The entry 
effect dominates both thhe scale and ~ubstitutim effects. Higher switching rates 
reduce CLEC switch deployment, on average. 

Finally, the sign an RESTRICT is negative and slatistically significant (the t- 
statistie is 1.96). indicating that thhe rertriction has impeded rather than 
encouraged switch deployment. At the sample means for the other variables, the 
elimination of the switching restriction in states where the restriction applies 
would increase CLEC witching capacity by 44Yo in those states, on average.lB 
These regression results suggest that the witching restriction has been a mjor 
policy failure, significantly deterring switch deploymenr~s 

We remgnire that given the specification of RESTRICT, there is the potential that 
the variable cap- v-tions in switch deployment across states based faclors 
other than theswitching rerhiction. However, RESTRICT h a r m  effect on switch 
deployment between J a n u q  1999 and April ZWO (Model 2). the period prior to 

restricted, Tap 50 MSA has no effect prior to the implementation of the 
restriction, butanegativeandstatisticallyrignificanteffectafta. the resttiction, i t  
is reasonable to conclude that the regression properly caphues the effect of the 
restriction. Only market sire (LINES) and the constant term are statistically 
signihcant in Model 2. 

thhe impiementatian of the restriction. Because the percent of popuiatian in a 

IV. Conclusion 

Profit maximiring firm partidpating in a market economy d e  " d e - o r h u y "  
decisions weryday. While t h e  d-ions are of interest to economirts in 
determining what may be an efficient organization of the firm. the "make-or- 
buy" decision io evaluated differently when the ability to "buy" is -dated and 
governed by regulation rather than the mar!&, and the ability to "make" is 
limited substantially by various entry barriem. Such scenarios are commonplace 
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